was variable because many patients may have a low threshold for pain, and it would be difficult for the clinician to judge the actual severity of the pain.
With regard to the objective signs of conditions in the urinary tract which might cause pain, there was the important factual observation of the retrograde pyelogram or of the spindle. He thought it would be convenient if they could combine the assessment of pain with the recognition of its localization, as was attempted by those who used the bulb ureteric catheter. Again they came up against factors about which it was impossible to generalize. Would it be possible to demonstrate the spindle by pyelography and then induce diuresis to increase tension or give a drug which might by exaggerating peristalsis lead to localization of the pain? Mr. H. N. G. Hudson: Mr. Hanley had suggested that a criterion for a plastic operation on a case of hydronephrosis (discussed by Mr. Anderson) should have been whether the intrapelvic pressure was raised. Mr. Hudson further stated that by experiment he had found that the pressure in congenital hydro-ureter was not raised (see Hudson, H. N. G. (1949) Lancet (ii), 609).
Mr. D. Innes Williams pointed out that there were normally no ganglia in the intramuscular layer of the ureter, so that there could not be a disease exactly comparable to Hirschsprung's.
The President pointed out the difficulty of setting up any standard whereby to test the patient's description of pain. What one patient would describe as agonizing pain another would describe in a way which made the term "agony" obviously inappropriate. Pain, after all, was not the determining principle in an operation. One did not carry out operations for headache on the basis of the pain suffered, but only, if at all, on the discovery of an organic cause. Why, then, should they perform operations because the pain happened to be renal?
With regard to indigocarmine, this seemed to be a good clinical test, and that was what they all wanted-a good clinical test, provided they could see the result for themselves and did not have to depend upon someone else's observation. He had never been let down by it yet. But, because one did not see the indigocarmine coming out, it did not follow that the kidney was not a good one. Macalpine, J. A., in his book Cystoscopy (1927, Bristol) had mentioned that indigocarmine might be excreted by the liver.
Mr. Anderson said that he hoped his observations might stimulate others to observe, and record their observations, and from the sum it might be possible to draw worth-while conclusions.
[ May 24, 1951] DISCUSSION: STONES IN THE LOWER THIRD OF THE URETER Professor V. W. Dix: What I propose to say on the subject of calculus in the lower third of the ureter is based entirely on my own experience during the past twenty years. In 1943-45, for a period of a little over two years, I was in charge of the Urological Centre of the M.E.F., and it will be seen (Table I ) that more than half my cases came to me in these two years. Although this table refers to all my cases of ureteric calculus, it is not entirely irrelevant to this discussion on stones in the lower third of the ureter; for it shows the relationship between cases of renal colic in which there was no proof of calculus and cases in which the presence of a calculus was proved beyond doubt; and it also shows how easy it was in the conditions of military life to keep a complete record of these cases, the M.E.F. figures of 27 incomplete records out of a total of 242 being better than anything I have been able to achieve in the normal conditions of civilian life. of calculus) Other cases 152 -264 I shall deal only with the following points: diagnosis and diagnostic methods, the treatment of calculi in the intramural part of the ureter; and the operation of ureterolithotomy.
DIAGNOSIS AND DIAGNOSTIC METHODS
It is my firm belief that the diagnosis of stones below the pelvic brim can be exact; it should be possible for a urologist to say that he has never operated for a ureteric calculus and failed to find it.
The basic principle of exact diagnosis is the avoidance of errors produced by coincidence, and it is possible, in the case of stones below the pelvic brim, so to multiply the diagnostic tests or to have such a strict criterion of what constitutes diagnostic certainty, that the unfortunate coincidence can only very rarely lead to error.
The first point to indicate that a shadow is a calculus is that it lies on the line of the ureter from the sacro-iliac joint towards the ischial spine and thence to the side of the coccyx. But this is a very feeble point, only strengthened when, in successive films, it is seen that the shadow has changed its position and still remains in the line of the ureter.
Although excretion pyelography is one of our most valuable diagnostic methods, I believe, nevertheless, that it has been responsible for more errors of diagnosis and unnecessary operations than any other method of urological examination. One of the fundamentals in the diagnosis of calculus is to realize that a dilated kidney and ureter above a shadow suspected of being a calculus does not by itself prove anything. There are only-three appearances in the films of an excretion pyelogram that make the diagnosis of a calculus nearly certain: the shadow of the dye must be in continuity with the suspected shadow; the suspected shadow must be seen within the shadow of the dye; or it must be obscured completely by the shadow of the dye.
The ureteric catheter must remain our most potent diagnostic weapon. If a ureteric catheter is passed on the side of the shadow, it may stick at a point which corresponds roughly with the estimated distance of the calculus from the ureteric orifice. This may be as misleading as an inconclusive excretion pyelogram; it is a useful confirmatory sign if it fits the rest of the picture; but it may mean no more than any other failure to catheterize a ureter. The arrest of a ureteric catheter, even at the right distance, is not enough to justify a diagnosis of calculus; and it can be justified still less as an indication for an operation. The ureteric catheter that sticks is, however, part of two procedures of the greatest value. If a stereoscopic X-ray is taken while the catheter is being pressed into contact with the obstruction, a manipulation which requires either a visit to the radiological department or a cystoscopic X-ray table, those who can see stereoscopic X-rays stereoscopically will have no difficulty in making a certain diagnosis. The second procedure also necessitates a visit to the radiological department in the case of calculi below the pelvic brim, because the catheter comes out so easily when perhaps no more than a few centimetres are in the ureter. An opaque solution will often go above the impacted calculus and produce a shadow in continuity with the suspected shadow.
If the ureteric catheter passes the site of the suspected shadow-and it often does-a stereoscopic X-ray will enable a certain diagnosis to be made. In circumstances where no apparatus for viewing stereoscopic X-rays is available, almost equal certainty may be attained by making two exposures on the same film, the tube being moved sideways between the two exposures.
There is usually no doubt about the diagnosis of intramural calculi. The shadow will be seen in contact, or nearly in contact, with the coccyx, and there will be cedema of the ureteric orifice. Calculi lying over the sacro-iliac joint, however, may present great difficulties owing to the density of the bone shadow. The shadow of the calculus can be thrown forward in the film, so that it is easily seen, by using the sitting position in conjunction with one of the methods already described.
Although I have said that certain diagnostic examinations make the chance of error so small that it may almost be disregarded, I have rarely operated on a calculus unless two of them have been positive, and then only when repetition of one of them has again failed to give the hoped-for positive result. Up to the present the rigidity of these methods has met with success, and one operation in 1935 to remove a calculus which turned out to be a phlebolith remains the only occasion in which I did not find the calculus I had diagnosed.
CALCULI IN THE INTRAMURAL PART OF THE URETER
Ureteric calculi often remain for a long time just outside the wall of the bladder in the lowest part of the ureter, and they also may remain for a long time in the intramural part of the ureter. I believe that it is necessary to treat these calculi in different ways the extravesical calculi by operation (if operation is indicated) and the intramural calculi by some intravesical method. I hope to be able to show that the method I have used has been successful. I was taught that enlarg-ment of the ureteric orifice was of some value even if the stone was just outside the wall of the bladder, and in cases of this sort it is easy to enlarge the orifice in many ways. I used scissors and an electrode with a wire on top to cut a neat slit in the orifice in a few cases, but I soon found that these methods were not applicable when the ureteric orifice was cedematous. It also seemed to me that it was useless to enlarge the ureteric orifice when it was not cedematous, because the lack of cedema was a clear indication that the stone was not in the intramural ureter and it was difficult to believe that the enlargement of the ureteric orifice would assist the passage of a calculus impacted just outside the wall of the bladder.
A successful case of plain diathermy coagulation of the cedematous ureteric orifice in which the stone was passed on the 7th day made me use this method from time to time until about 1935. Since .1935 it is the only method I have used, and I have used it in 37 cases (Table II) . I usually use an ordinary electrode in an operating cystoscope, but I have on occasion used the Kidd diathermy cystoscope. If the cedema is moderate in degree, and the orifice can still be recognized, I coagulate backwards and outwards from the apex of the orifice. If the cedema is greater, I coagulate the whole oedematous area. Of the 37 cases I have no record of the result in 6: 5 in the years 1939-40 when the movement of the population in London prevented an accurate follow-up, and one in 1945 when I left the M.E.F. on the eleventh post-operative day. 27 of the 31 cases in which I know the result were successful and 4 were failures. In the 27 successful cases the average time taken to pass the stone after the diathermy coagulation was 11-3 days. This figure is necessarily too big because it represents (in 10 cases) not the day on which the stone was passed but the day on which it was proved that it was no longer present. In the 17 cases in which I know the exact day on which the stone was passed the average time was 7-8 days (range: 3-18 days). I cannot believe that a stone in the intramural ureter will be passed in an average time of 7-8 days (or 11-12 days by a more unfavourable calculation) after a minor intravesical operation unless the operation has something to do with the result.
The failures must now be considered. In 2 of them there was no cedema of the orifice and the calculus was not intramural, both, therefore, being cases for which I should not now use this method. In one of them, when the stone became intramural, a repetition was successful; and in the other I performed a ureterolithotomy. The third failure was in an Italian prisoner-of-war who had remained in hospital waiting for the stone to pass. He developed pneumonia a week after diathermy coagulation and died five days later. This was on the 12th day and it is possible that the stone would have been passed. The stone was found to be present at the post-mortem examination, and there was no other lesion of the urinary tract. This stone was intramural. In the fourth failure the stone was also intra-mural. In this case I do not know the result of the second diathermy coagulation, which was done three weeks after the first. It will be seen that the only real failure of the method itself was in the fourth case. 7-8 days From the results of my cases it seems probable that an intramural calculus will be passed about a week after a diathermy coagulation of the ureteric orifice, and it is important to tell the patient that he must report at once if he begins to have bladder symptoms. In 3 of my patients it was necessary to perform a litholapaxy. One of the 3, who disregarded my instructions, had three weeks of great discomfort while he was trying to pass the calculus from his bladder. URETEROLITHOTOMY I have performed 108 operations for the removal of calculi in the lower third of the ureter and 67 for calculi in the upper two-thirds. These figures indicate clearly that the lower third of the ureter is the commoner site for impaction.
Briefly, the indications for operation are as follows: persistent or increasing dilatation of the ureter, pelvis and calyces; frequent and intolerable colic; infection (which is not very common); and rapid increase in the size of the stone (which is rare). It is doubtful whether any arbitrary time now plays a part as an indication for operation provided that excretion pyelograms at regular intervals show the renal function to be normal. Persistent or increasing dilatation as an indication must be interpreted with care, and only experience can decide when it makes operation necessary. The power of the kidney to return to normal will, from time to time, surprise the most experienced observer.
Even after the most careful diagnostic examinations the patient should be X-rayed on the way to the operating theatre. After months of recurrent attacks of colic without any progress I have seen calculi slip quietly into the bladder in the twenty-four hours before operation. In certain circumstances the immediate pre-operative X-ray examination may be omitted, but only if there has been no pain at all on the affected side between the last X-ray examination and the day of operation, and the difficulties of having the X-ray done are too great. If there has been any pain, however slight, in this period, it is unjustifiable to operate without having the patient X-rayed immediately before the operation.
For operations on calculus below the pelvic brim I prefer a spinal anxsthetic, and it is my experience that no other anmsthetic gives such good relaxation, enabling the operation to be done with speed and certainty. I now use a paramedian incision on the side of the calculus for all cases. Before 1939 I occasionally used an oblique incision internal to the anterior superior spine, extending it, if necessary, into the sheath of the rectus. In a case of bilateral calculi I prefer to operate first on the side showing the better renal function, postponing the second operation until partial or complete recovery can be seen on the first side in an excretion pyelogram. There is rarely any difficulty in removing stones at the pelvic brim or just below it. When the stone is impacted in the last centimetre of the ureter there may be difficulties in the exposure, and there are two methods of trying to overcome these difficulties: the ureter may be identified at or near the site of impaction; or it may be identified where it crosses the bifurcation of the common iliac vessels and then followed down to the bladder. I have no doubt at all that the second method is the better of the two. In the first method a dissection (not always easy) and the ligature of vessels lying in front of the ureter are always necessary. In the second method it is often possible to remove a calculus without ligaturing a single vessel after the abdominal incision has been made.
After the incision has been made, the peritoneum is gently raised with the finger from the external iliac vessels until the bifurcation is reached. The ureter is identified on the elevated peritoneum, gently dissected free, and secured in a loop of tape. By a combination of slight traction on the tape and dissection-mostly with the index finger, but aided here and there with forceps-the ureter is freed down to the site of impaction, or to the bladder if necessary, in the majority of cases without ligaturing any vessels. Still with gentle traction on the tape by an assistant a finger is placed behind the stone to support it and the ureter, and an incision is made directly over the stone, overlapping its upper end but not extending to its lower end. The upper end of the stone is then elevated with any suitable instrument (I use a Watson-Cheyne dissector), grasped in a pair of forceps (ordinary artery forceps will do), and removed. A ureteric catheter is then passed into the bladder and left in while fine plain catgut sutures pick up the two edges of the wound, each suture passing in front of the catheter. The catheter is then removed and the sutures tied. With this technique of suture it is impossible, even in adverse conditions, to pick up anything but the edges of the incision, and it is therefore most unlikely that a stricture will occur. It will doubtless be noticed that I have only mentioned an incision directly over the stone at the site of impaction. It is my experience that it is usually impossible to disimpact an impacted calculus without the use of undue pressure, which certainly causes more trauma than a clean incision. I have no evidence which suggests that incision at the site of inpaction leads to fistula formation or stricture, and the supposed advantage of an incision in healthy tissue above the site of impaction has never appealed to me. When the stone is lying free in a localized dilatation of the lower ureter, as it sometimes does, it is obviously of advantage to milk it up as high as possible before incising the ureter.
COMPLICATIONS OF URETEROLITHOTOMY In 108 cases of ureterolithotomy below the pelvic brim there were 10 cases of temporary urinary fistula, the average duration of the fistula being l0 7 days (range: 2-20 days). In one case the fistula appeared to be permanent, and I removed the kidney on the 65th day. There are some points of interest in this case. The calculus was small but it had caused repeated attacks of colic for several months. It was lying free in a localized dilatation of the ureter. The incision in the ureter was rather less than 0 5 cm. in length, and one suture was inserted. There was no bleeding during the operation. Nevertheless there was a discharge of blood and clot on the third and fourth days, and a day later urine began to leak from the wound. I think I must have pricked a vein during the suture of the abdominal wall or the insertion of the stab drain, and I believe that the permanence of the fistula was the result of organization of clot round the ureteric incision. This was the 115th case of ureterolithotomy (whole series, above and below pelvic brim), and I have never had any real anxiety in the cases of temporary fistula that they might become permanent.
There was one case of minor pulmonary embolism and one case of wound infection without fistula formation. There were two post-operative deaths. One patient died suddenly in the ward one and a half hours after he had left the theatre, where I had removed two calculi from the lower ureter without any unusual features. Unfortunately this death occurred before it was obligatory to have inquests on patients dying within twenty-four hours of an operation, and permission for a post-mortem examination was not obtained. The other patient, a member of the Jugoslav Resistance, had had a stab wound in the groin on the side of the calculus, and there was a fair amount of hemorrhage as I tried to expose the ureter. In the end I had to remove t1* stone transperitoneally. The patient had a rigor soon after a blood transfusion had been begun. He became jaundiced at the end of twenty-four hours, and the jaundice gradually deepened until he died sixty hours after the operation. The postmortem examination showed changes in the liver and nothing else abnormal.
It will be seen that there has been no complication in this series that could be attributed to dissection of the ureter from the pelvic brim to the bladder, although I have seen it stated that this dissection may interfere with the blood supply and cause sloughing of the ureter. I have often wondered whether the fear of this accident has arisen because it was known to occur in gyntcological practice after Wertheim's hysterectomy. It seems probable that infection from the carcinoma of the cervix was one of the factors in the gynecological cases, and this is not present, except to a limited degree as periureteritis, in cases of calculus.
I have seen only one case of stricture following an operation for stone in the ureter, and this was an extra-ureteric narrowing caused by the inflammatory reaction round a swab which had been left in the wound.
Mr. L. N. Pyrah: (Abridged).
My remarks are based on a series of 193 cases of stone in the lower third of the ureter collected from my personal records and from those of surgical colleagues in Leeds. These cases are drawn from a larger series of approximately 300 cases of ureteric calculi, so that almost exactly two-thirds were found in the lower third of the ureter; this proportion is in keeping with the findings of most series. Total 193 In this series stone in the ureter is commoner in the male than in the female and commonest between the ages of 20 and 60; within this age group it is commonest between the ages of 30 and 50; there has been no case under the age of 10. Calculi are almost equally common in the two sides and there were 4 cases of bilateral stones.
Of stones reaching the pelvic ureter, the smaller ones descend to the intramural part of the ureter or to the vesical orifice, but the majority come to rest in that part of the ureter between the spine Total 193 of ischium and the bladder wall. Stones which come to rest at or immediately below the pelvic brim form a relatively small proportion. Stones in the pelvic ureter are usually single but in 10 of the cases there were two or more stones and in one case there were hundreds of stones; of these 10 cases, 5 were associated with calculi in the corresponding kidney.
Two cases were associated with congenital megalo-ureter, one in a girl of 17 and the other in a boy of 10, both of whom had bilateral megalo-ureters. In one case there was an associated hydrocele. In 4 cases the stones in the ureter were the result of prolonged recumbency, and were usually associated with renal calculi. I shall deal briefly with some points in the pathology of ureteric calculi which have a clinical bearing and also refer to points concerning the operative treatment and the treatment of calculi by dilatation of the ureter. PATHOLOGY In 30 cases in the series calculus in the pelvic part of the ureter was associated with calculus disease elsewhere in the urinary tract, and in 11 further cases there was a previous history of a calculus either removed by operation or passed spontaneously. In at least one-fifth, therefore, of the cases, stone in the pelvic ureter was either only one event of a series, in the urological history of the patient, or it had to be considered in conjunction with co-existing calculus disease elsewhere in the urinary tract. 
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Total 30 The consequences of a calculus becoming arrested in the ureter are either mechanical or infective or a combination of both. After a calculus has been arrested in the pelvic ureter, a radiograph may show no interference with normal excretion from the kidney and no dilatation of the ureter or pelvis. A very early effect of obstruction is the dilatation of a segment of the ureter immediately above the stone. An aero-ureterogram is a simple method of demonstrating such dilatation. A further stage shows the dilatation of the whole ureter above the calculus and of the pelvis and calyces of the affected side. The quality of secretion may be but little impaired. A more advanced degree of obstruction may be called subacute ureteric obstruction. -In such a case, the radiograph obtained five minutes after the injection of Pyelectan shows the opaque medium held back in the parenchyma of the kidney on the affected side, resulting in a moderately dense shadow of the whole kidney, which may be called a nephrogram, but no medium whatever has reached the pelvis and calyces; the normal side shows a satisfactory outline of the pelvis and calyces. The fifteen-minute radiograph may show the normal kidney with a complete filling of the pelvis and calyces with the medium, while the shadow of the renal parenchyma on the side of the stone has become still more dense due to the concentration of the opaque medium in the kidney substance; the pelvis and calyces remain unfilled with medium. The forty-five-minute picture may show that the medium has now disappeared from the normal kidney, while on the affected side containing the calculus the kidney shadow is much less dense but the calyces and pelvis are now filled with opaque medium. Such a degree of obstruction as will produce a "dense kidney" (as it is often called) can follow very soon after the impaction of quite a small calculus. In most cases, after a few days or a week the radiograph shows a less marked degree of obstruction, but such a satisfactory sequel probably does not always occur. In such cases of subacute ureteric obstruction the case must be very carefully watched and active treatment directed to the calculus should be put in hand without delay. Finally, the degree of obstruction from a calculus may be such that there is no secretion whatever from the affected side. Generally speaking, such a condition follows prolonged impaction of a stone, but I have had one case of complete anuria in a patient with a solitary healthy kidney following a single attack of ureteric colic.
If the urine is infected the changes of obstruction are more marked and more rapidly progressive. The obstructing stone more readily gives rise to dilatation of the ureter and of the kidney above it. The ureter becomes thick-walled, the result of chronic inflammatory change. I have seen one case in which suppuration occurred in the wall of the ureter at the site of the calculus with the eventual formation of a periureteral abscess and later three or four sinuses in the loin. The patient, an elderly woman, eventually died from chronic suppuration. The infection in the kidney may result in pyelonephritis which may be followed by a pyonephrosis.
It is remarkable how quite large calculi can descend the ureter, but sometimes, more especially if infection is present, a stricture of the ureter may form below the calculus, ensuring permanent impaction. Still later, especially if a silent pyonephrosis develops, a stricture may form both above and below the stone effectively encasing the calculus in one segment of the ureter. In the majority of cases a calculus in the pelvic ureter is single and it occupies a fusiform expansion in the ureter. If spiculated or grooved it allows the urine to seep through into the bladder.
In 10 cases in the series there were multiple calculi. These are most commonly found in dilated ureters and in the presence of infected urine. One case of multiple calculi in the pelvic ureter was that of a woman aged 35, who had been recumbent for many months for treatment of an affection of the hips and who was admitted to hospital on account of renal pain. The X-ray of the urinary tract showed multiple calculi in both kidneys forming casts of some of the calyces and of the pelves, of the mud-stone or recumbency type. The lower parts of both ureters were seen to be occupied by multiple tiny stones or masses of grit which must have descended from the kidneys. Both ureters were greatly dilated, and renal function was found to be very poor, the urine being grossly infected. The left ureter on cystoscopy was seen to discharge tiny, glistening crystals, like particles of snow which could be squeezed out on pressure over the ureter, and which on analysis consisted of almost pure calcium phosphate. The patient was treated by urinary antiseptics and by ammonium chloride (15 graips three times a day for eight weeks), copious fluids and a diet with a fairly high protein content. Her condition improved and in eight weeks a radiograph showed a very considerable reduction in the amount of calcareous deposits in the kidneys, while in both ureters the gritty masses had been replaced by two small stones on each side. Operative removal of the calculi was advised but was refused. The patient went home but returned to hospital some weeks later following a relapse, having developed a left-sided pyonephrosis. A nephrostomy was done but she died about a month later, the ureters not having been touched.
TREATMENT BY DILATATION Dilatation of the ureter has been used in 32 cases with success. In addition, a number of the cases which were treated by open operation had been previously treated by dilatation. Dilatation of the ureter should be used in selected cases but always with the greatest gentleness. Small, nonspiculated, round or ovoid stones are most likely to pass following dilatation. In the case of a small calculus, the passage of a catheter past the stone may produce sufficient dilatation or may induce adequate muscular contraction of the wall of the ureter to cause the stone to be expelled within a few days. The catheter may be left in situ for a few hours and sterile olive oil or paraffin may be injected into the ureter above the stone. The injection of 4 % novocain is useful to overcome spasm and sometimes a catheter which before injection will not pass the stone, will do so after such injection. Two catheters introduced along the ureter past the stone through an operating cystoscope and left in situ for some hours, have been frequently used. When they are withdrawn the stone may descend the ureter at the same time or may be expelled later. I have found the Bransford-Lewis dilator useful for calculi in the lowest two inches of the ureter. I very often use conical-ended gum-elastic ureteric dilators of graduated sizes introduced through an operating cystoscope. The blunt end of the smallest dilator can often be introduced by gentle pressure past the calculus and the bigger ones later; even if such dilators will not pass the stone I think they are useful in securing some degree of dilatation of the ureter below it. (Table VI) . I have a personal preference for the operative as against the instrumental treatment of mediumsized and large stones in the pelvic ureter. There is a finality about it which has not yet been achieved by instrumental methods (excluding diathermic division of the ureteric orifice) and which is satisfactory for both patient and surgeon. The mortality is extremely low and the morbidity minimal, and the occasional repetition necessary in instrumental treatment is avoided for a sensitive patient.
OPERATIVE TREATMENT 99 cases in this series have been treated by open operation
For the operative removal of stones from the pelvic ureter I have used a spinal anesthetic until the past four years since when I have used Pentothal or gas and oxygen with Tubarine; an equally good relaxation is obtained with either form of anesthesia. Many years ago I operated on a few cases using the oblique incision parallel to Poupart's ligament, but for the last fifteen years the incision of choice has -been the midline or paramedian incision below the umbilicus. I have, however, on a number of occasions used a pararectal incision with advantage; it can be criticized owing to the risk of damaging the twelfth dorsal nerve but with care I think that in most cases damage to this nerve can be avoided. I have never seen a hernia following this incision. I have found it of use in stout patients with a prominent and adipose lower abdominal wall, and the approach to the lowest part of the pelvic ureter is satisfactory.
Professor Dix has described the technique in detail. There is sometimes a little difficulty in clearing the lowest 2 inches of the ureter near the bladder of structures (especially veins) overlying it. I have found on a number of occasions in the male, a vessel sometimes of considerable size, which crosses the ureter obliquely or transversely just above the bladder. Dr. G. Wilson, Dept. of Anatomy, Leeds, has done a number of dissections for me to show the vascular arrangements of this region.
The vessel referred to is an artery, described in Buchanan's Anatomy as the vesiculo-deferential artery and it supplies the seminal vesicle and the lowest part of the vas; it arises from the anterior division of the internal iliac artery and it corresponds almost exactly to the uterine artery in the female since it crosses the ureter from without inwards. Sometimes this artery can be displaced downwards by blunt dissection, but if the stone is lying in close proximity to the bladder wall, it has to be divided between ligatures. In the female the uterine artery is sometimes a formidable obstacle if there is much periureteritis and I have, on occasion, divided this artery between ligatures; I believe no harm results from such a procedure. When the divided ends of the vessel are dissected apart the ureter can be freed and the stone more easily removed. It is necessary to secure perfect hemostasis when operating in this area and I have found that Wilson Hey's forceps (which is a Spencer Wells' type of forceps with a diathermy attachment, and is made in three different sizes) is extremely useful for dealing with small bleeding points. I always close the wall of the ureter by interrupted stitches of plain catgut. Very rarely the dressing in the first two or three days has been moist from the escape of a small amount of urine but I have never seen a case of fistula.
There have been 4 cases of transvesical ureterolithotomy in this series. I have only performed this operation once myself under special circumstances and I think that by employing division of the ureteric orifice through the cystoscope by diathermy for intramural calculi the need for its use is very restricted. The notes show that in the cases in this series in which this operation has been performed the surgeon had exposed the lowest part of the ureter outside the bladder and had then found that the ureter containing the stone vwas embedded in a zone of inflamed fibrous tissue; it was deemed wiser not to pursue the dissection in order to expose the stone from outside the bladder, but to open the bladder, insert retractors, divide the ureteric orifice freely, and extract the stone with forceps. One of these cases died from overwhelming renal infection, the only fatal case in the ureterolithotomy series.
Nephro-ureterectomy has been done in 6 cases. This operation has been indicated when, in addition to there being a stone of medium or considerable size in the pelvic ureter, the kidney itself has been either very badly infected and often dilated also, or has been the seat of extensive calculus disease. The presence of a hydronephrosis without infection may sometimes raise the question as to whether the kidney as well as the ureter should be removed, but in view of the very considerable power of recovery of the kidney in non-infected cases I think that the surgeon will usually decide against removal of the kidney unless the hydronephrosis is exceptionally bad. In infected cases the decision to remove the kidney has been made when there is an actual pyonephrosis or when there is a history of repeated attacks of pyelonephritis with or without renal calculus and where there is absent or grossly defective secretion in the excretion pyelogram. Probably the operation of nephro-ureterectomy is not done as often as it should be. I have myself regretted not having done it in at least one case where the kidney was at a later date found to be still badly infected after a large stone had been removed from the pelvic ureter. The operation of nephro-ureterectomy with a stone low down in the pelvic ureter is best done through two incisions, one in the loin for removal of the kidney and a paramedian, sub-umbilical incision for removal of the ureter. The kidney may be removed first from the loin, leaving the ureter intact; the lower ureter is then dissected free and divided below the stone, by way of the lower incision and pushed upwards for removal through the loin. Alternatively the ureter may be removed first and pushed up into the loin and removed along with the kidney. My preference is for removal of the kidney first, since if the operation proves to be technically difficult in a patient who is very ill, the operation can be temporarily halted by removal of the kidney; the lower two-thirds of the ureter containing the stone can then be removed at a second operation.
There are 2 cases in the series in which nephrectomy had been done in other hospitals for pyonephrosis and in which the stones in the pelvic ureter had not been removed, and which later came into my hands as examples of empyema of a residual pelvic ureter; these cases form an important little group of which some examples are recorded in the literature. In my 2 cases the residual ureter containing calculi was removed with complete relief of symptoms. I think that nephrectomy for stones in the pelvic ureter probably has a place in the surgery of this condition for very ill patients with a pyonephrosis but with the proviso that the surgeon should consider the removal of the pelvic ureter containing the stones (especially if it is dilated) at a later date in order to prevent residual symptoms; I do not suggest that it is necessary in every case.
There was one recent case of my own of a man of 60, in good condition, who had acute retention of urine and simple enlargement of the prostate; routine X-ray revealed three stones in the bladder and two stones close to the lower end of the right ureter. The prostate was removed by the retropubic method through a vertical sub-umbilical midline incision but before doing this the ureter was exposed outside the bladder and the stones could be felt passing into the intramural part of the ureter. By pressure over the stones they were squeezed into the intramural part and into the bladder, one stone which was presenting at the ureteric orifice being helped out into the bladder by a small incision. All the stones were then removed through the bladder neck. The orifices of both ureters can easily be seen in many cases during the operation of retropubic prostatectomy.
The powers of recovery of the kidney, even when moderately hydronephrotic, are sometimes surprising. If infection is absent, the degree of recovery of the kidney is much better than in infected cases. The segment of the ureter where the stone has been impacted may often remain dilated for a very long time after the successful removal of the stone.
(This paper was illustrated by lantern slides showing various pathological changes associated with stones in the ureter. Some unusual cases of ureteric stone were also described which it has not been possible to record.) I desire to thank my colleagues at the Leeds General Infirmary and in St. James's Hospital, Leeds, for permission to include in this series some of the cases which have been under their care.
The President said that on the question of the floating stone he was reminded of a case in which the stone appeared sometimes in the left kidney and sometimes in the lower end of the left ureter. After a time it began to give trouble and it was thought that it should be removed, it being now in the lower end of the left ureter. However, immediate pre-operative X-ray examination showed the stone back again in the left kidney, whence, with luck, it was removed. In another case, in a woman aged 55, two stones were observed in the lower third of the right ureter, slightly below the brim of the pelvis, and he thought these had better be removed. There was a good deal of thickening and fat around the ureter, but he managed to get the upper stone out. No X-rays were available in the theatre, and he finally abandoned the search for the remaining stone. Two weeks after operation the stone was found to be not only outside the bladder, but about an inch lateral to the lower end of the right ureter, up which a ureteric catheter now passed without obstruction, and out of which the stone must have fallen unperceived at the time of operation. The patient is now healed, dry, and well.
Mr. H. P. Winsbury-White said that for the purpose of this discussion he had looked up some of his more interesting cases conceming stone in the lower third of the ureter, and he proceeded to show slides illustrating them. Professor Dix had very properly emphasized the importance of the phlebolith. Mr. Winsbury-White showed X-ray photographs which might easily have suggested a stone but in which the appearance was really due to a phlebolith. One was a dense elongated shadow and might readily be mistaken for a calculus but it was in fact a phlebolith. He emphasized the uniform dilatation of the ureter and the kidney which was commonly seen when there was an obstruction from stone in the lowest third of the ureter. He showed one instance in which there was quite a small stone, giving a moderate uniform dilatation of both ureter and kidney. He wondered why there was cedema at the ureteric orifices in some cases while it was absent in others.
He also showed a case in which there was bilateral stone in the kidney and bilateral stone in the ureter. He removed the ureteric stones through the one midline incision.
He had been through the figures of his cases and he found that out of 207 cases of stone in the ureter 70% were in the lowest third. Of these, 147 in the lowest third, he had to operate by open operation only in 15 %. It was a fact that the majority of stones in the lower end of the ureter got out by themselves, but many of the others required assistance. This he usually did by first passing a ureteric catheter up to or past the stone, and then slitting the ureteric orifice. He did not like the ordinary coagulating electrode for this, but ran the cutting current through a fine wire electrode, pushing it into the ureteric orifice, and then cutting outwards towards the bladder; in this way he got a clean sharp cut. He believed that the rationale of this procedure was that a dilatation of the ureter occurred from the cut upwardg beyond the stone.
Mr. E. W. Riches had used the double shift X-ray technique but considered that one anteroposterior and one oblique film gave a more certain diagnosis. He recalled a case in which a ureteric stone was hidden by a vertebral body in the anteroposterior film but was quite obvious in the oblique.
It was rather strange that so little had been said about the manipulative technique. One was often tempted to treat the cases in that way and they had all tried the corkscrew, which sometimes worked. He had found one good use for it when he was doing uretero-lithotomy for a stone just outside the bladder in a fat patient; he had used the corkscrew in the reverse way, opening the ureter in its dilated part and passing the corkscrew down, drawing the stone .up with it. It might not always succeed because the stone tended to be impacted in the ureter, and an oxalate stone in particular might be embedded in the mucous membrane.
He (Mr. Riches) had seen a stone at the lower end of each ureter slip back to the kidney when the patient was placed in the Trendelenburg position.
The radiological criterion of a stone low enough in the intramural ureter for release by ureteric meatotomy was a change in its long axis from the vertical, through the oblique to the horizontal.
Mr. .J. C. Ainsworth-Davis thanked Mr. Riches for describing his novel way of using the ureteric corkscrew, whereby a calculus in the lower end of the ureter could be withdrawn through an incision into the ureter above the stone. He desired to put in a plea for instrumental treatment for intramural calculi. The ureteric orifice should be divided, preferably by the use of a wire electrode, which allowed the stone to pass into the bladder either at the time or soon afterwards. If the stone was two or three inches farther up he first did a ureteric meatotomy using Ogier Ward's knife electrode. Having done this, the easiest instrument to pass was a ureteric corkscrew and by rotating it gently one could very often get above the stone and in some cases withdraw it into the bladder. In others he had sometimes left the corkscrew in position and placed a small weight extension at its distal end for two days, when a further attempt was made to pull down the calculus. In others, where the stone could not be pulled down, the ureteric dilatation below the calculus and its disimpaction by the corkscrew usually facilitated its subsequent passage.
He once had a patient with sulphonamide anuria of forty-eight hours' duration. Both ureters were packed witht crystals which he pulled down into the bladder after passing the corkscrew up each ureter in turn. Within two hours urinary secretion was well established and the patient recovered.
Mr. H. K. Vernon said that no speaker as yet had mentioned any experience ofvaginal ureterotomy. He had only twice carried out this operation and in both cases one could feel the stone on bimanual examination and easy approach was made through the lateral fornix to the stone. In neither of these cases was there any persistent fistula for longer than two or three days.
Mr. R. H. 0. B. Robinson thought all were agreed that there were two indications for the removal of a stone. One was dilatation and the other was infection. It was perfectly safe in the absence of these to leave a stone for longer than the arbitrary period of six weeks. Some years previously he had been asked to see an elderly man who had already had one kidney removed and was suffering from an attack of ureteric colic. The prostate was grossly enlarged and a stone could be seen near the bladder in the remaining ureter. Intravenous pyelography showed the kidney to be quite normal and there was no dilatation. The patient was kept under observation for twelve months, at the end of which time the stone was passed naturally.
Mr. Arthur Jacobs said he liked the suggestion made by Professor Dix of first defining the ureter at the pelvic brim and then tracing it downwards to the site of the stone. If this maneuvre was carried out prior to placing the patient in the Trendelenburg position it would eliminate the risk of the stone ascending into the kidney. He could recall two occasions when such an upward displacement had occurred on the operating table, the position of the stone in the lower end of the ureter having been confirmed by X-ray shortly before operation. In one it proved possible to "milk" the stone down again but the other patient had to be placed in the renal position and the stone removed by means of a pyelolithotomy.
The removal of a stone from the lower end of a ureter was not entirely free from hazard. On one occasion along with a colleague he had been asked to give an opinion on the merits of a claim made by a patient who had been admitted to hospital for a low ureterolithotomy and had finally been discharged minus a leg. A post-operative thrombosis of the internal iliac artery had necessitated an amputation of the limb.
What was the opinion of the speakers on the optimum treatment when a patient was encountered with a stone impacted at the upper end of the tube? The majority would come down but might then be held up again in the lower end. A lumbar ureterolithotomy was a simple procedure and he was inclined to advise operation if the stone was of appreciable size. The patient could generally leave hospital seven or eight days later.
Mr. A. W. Badenoch said that the occurrence of stone in the transplanted ureter had not been mentioned. Grey Turner showed a case in 1946 of a woman from whom he had removed a stone successfully, and he had every reason to believe she was still alive and well. He himself had to remove a stone from the lower end of the ureter in a man of 23 years, in whom he transplanted the ureters for ectopia vesicv. It waspot easy to remove the stone, but it was perfectly easy to do an anastomosis of the Nesbit type. He did not think this could be a common complication, but it would be interesting to know how often it did occur.
As to whether passing the cystoscope stimulates the passage of a stone, they might almost go further than had been suggested. He remembered a Squadron Leader of the Australian Air Force, who on-Christmas Day 1945, while on leave in Jerusalem, had a severe attack of renal colic. It was discovered that he had a stone in the lower end of the ureter. He was seen on his return to Cairo and was put down for repatriation to Austrarla. At the beginning of June he was still waiting to go to Australia, was told that he would get home quicker via England and was flown to this country, when he came under Mr. Badenoch's care. A check X-ray was done and the stone was seen in the same position as it had been five months previously in Cairo. He thought it could be helped out endoscopically. It was arranged that he should be cystoscoped and that this should be done at 9.30 in the morning. He passed the stone at 9.15 a.m. REFERENCE TURNER, G. G. (1946) Brit. J. Urol., 18, 122. Mr. Hugh Donovan said he could not believe that the mere passage of a cystoscope was likely to bring about the descent of a ureteric calculus.
With regard to the anatomical approach to the ureter he thought it was regrettable that there was such a gap to-day between the professional anatomist and the surgeon. Some recent advances in urology had been clearly due to considerable anatomical knowledge on the part of the surgeon who described them. Prof. Dix had not drawn attention to the very big veins which are commonly present around the lower end of the ureter; such veins when divided must be ligatured for the diathermy could not be trusted permanently to occlude large veins.
The indications for instrumentation of ureteric calculi varied from patient to patient.
Some of these stones if dislodged by a slight push might come down. He had found the Councill stone extractor successful in his earlier cases, but for the last few years it has not been so successful. He wondered whether anybody had perforated the ureter with it.
Mr. John Swimney said that for five years he had used the Johnson and Councill stone extractors. In his own department they had been very careful to use these instruments with extreme gentleness. He had only perforated the ureter once and nothing untoward happened afterwards. It was necessary to ensure preliminary catheterization beyond the stone, and for his own part he never tried more than twice.
Mr. Edgar Freshman said that Mr. Robinson had emphasized the powers of recovery of the hydronephrotic kidney after ureteric obstruction. He recalled a case of a stout ex-policeman who had a stone about 2 cm. above the ureteric orifice and a considerable degree of hydronephrosis. He was unable, however, for family reasons to go into Hospital, but after a time he came back to the Out-Patient Department and another pyelogram was taken when it was found that the hydronephrosis had resolved, the ureter looked normal, but that the stone had not moved from its place.
Professor Dix, in reply, said that when the ureteric orifice was not aedematous and the stone was outside the bladder wall he did not consider that enlargement of the orifice hastened the passage of the stone. When the orifice was cedematous he had found that the only easy way in which it could be enlarged was coagulation with the ordinary diathermy electrode. He could say that the figures given in his paper were correct and he thought that they proved the value of this method of treatment.
He agreed with what had been said about leaving stones to pass naturally. Excretion pyelograms should be done every three or four months in order to see the effect of the stone on the ureter and kidney.
He disagreed with Mr. Jacobs that it was always advisable to operate when the stone was in the upper part of the ureter. The stone might pass naturally, and even if it did not it was no more difficult to remove it from the lower third of the ureter at a later date. (Jutne 21, 1951] MEETING AT THE RADIOTHERAPY -AND PHYSTCS DEPARTMENTS OF THE ROYAL CANCER HOSPITAL, FULHAM ROAD, LONDON, S.W.3
DISCUSSION ON TREATMENT OF BLADDER TUMOURS BY IRRADIATION
Professor D. W. Smithers said that they proposed to discuss and then demonstrate some of the ideas they were attempting to develop as a means of helping forward the treatment of patients with carcinoma of the bladder. They were not so much concerned with the number of patients they had to deal with as they were with clinical research and with trying to develop new ideas and techniques. They were interested in genuine co-operation between surgeons and radiotherapists, which was as important for the treatment of tumours of the bladder as for those of almost any other part of the body. The time had come when surgeon and radiotherapist should see these patients together to decide on treatment, should conduct the follow-up together and one day combine in publishing the results they had obtained.
Professor W. V. Mayneord discussed some of the physical principles underlying the radiation treatment of cancer.
Mr. D. M. Wallace outlined the criteria used in the Royal Cancer Hospital to decide the form of treatment for selected patients with cancer of the bladder. The decision was made after the most accurate pathological assessment of the tumour and after consultation between the urologist, radiotherapist and physicist. The classification of stages was based on cystoscopic examination, X-ray and bimanual examination under anmesthesia, the histology of the tumour and possibly the histology of the surrounding mucosa and the regional glands. Where the tumour was of low or average grade it was assumed that the glands might still be free. The cases were divided into seven groups, mainly on the basis of treatment.
(1) The apparently simple pedunculated, small, single lesion, arising from a normal mucosa, with no evidence of infiltration. Here the tumour could be destroyed completely at one session by diathermy.
(2) Larger tumours over 2 cm. in diameter, with infiltration, if any, limited to the muscle.-These cases had been treated by intravesical or extravesical implants. In the early cases radon seeds had been used but experiments were now proceeding with tantalum wire as an alternative. It was hoped that tantalum wire would make for greater accuracy and also for a greater flexibility of dose. Again the wires could be curved to the bladder wall and could be left in situ for any length of time. When the wires were removed per urethram, no foreign body was left in the bladder; radioactive wire was available at short notice and caused a minimal upset to even the most elderly patients.
